A-0308

Table §-1
FCSA Environmental Monitoring Program
Oild Amherst Landfill FCSA Study

Tiche & Bond, inc.

Analysis |

Sample Media

Field Parameters

Groundwater

Surface Water

Sediment

Dissolved Oxygen
pH

Specific Conductance
Temperature

2

LR

General Water Quality Parameters

Alkalinity
Chemical Oxygen Demand (CCOD)
Chloride
Cyanide
Hardness
Nitrate Nitrogen (as N)
Sulfate (S04)
Total Dissolved Solids (TDS)
% Solids
- Turbidity

Moo MM KX

KoM XX XK

b - S

Metals

Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)}
Iron (Fe)

Lead (Pb)
Manganese (Mn}
Mercury (Hg)
Selenium (Se)
Silver (Ag)
Zinc (Zn)
Calcium (Ca)
Sodium (Na)

E T I e e e S

P A i B

R S A S S R R ]

Volatile Organic Compounds (VOCs)

EPA Method 8260M

- including methyl ethy! ketone, methyl isobutyl ketone,
acetone, and 1,4-dioxane

- Including identification of unknown peaks at 5 timas base

JMVAQ308\Old LF CSAVFCSA EnvMoniTable 5-1 (CSA-Final Analytical Parameter list).xisx
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TABLE 54 Tighe % Bond, Inc.
Volatile Organic Compeund (VOC) Analyses
Old Amherst Landfill FCSA Study
EPA METHOD 8260 Standards
Compound MMCL [ ORSG Well PGW-6 Well #5-89 Well #6-89 Well #3-68
{ugiL}) 14/11/05 | 10/21/08 11/10/05 | 10/16/08 11/10/05 | 10/16/08 11/16/05 | 10/17/08
Acstong 8,300 ORSG
Bromobenzene
Benzens 5 MMCL
Bromechloromethane
Bromedichloromethane
Bremoform
Bremomethane 10 ORSG
2-Butanona (MEK) 4,000 ORSG
Carban telrachloride 5 MMCL
Chlorohenzene 100 MMCL
Chiorodibromomethane
Chloroethana
Chloroform 50RSG
Chiloromethane
2-Chilorotoluense
4-Chlorolcluene
¢ls-1,2-Dichlorosthene 70 MMCL
Dibremoemathane
1,2-Dibromo-3-chloropropans
Dichlorodifiuoromethana
1,2-Bichlorobenzens 600 MMCE
1,3-Dichiorobenzens
1,4-Dichlorobenzens 5 MMCL
1,1-Dichforoelhane 70 ORSG
1,2-Dichfcroethane 5 MMCL
1,1-Dichlorosthene 7 MMCL
1,2-Dichioropropane 5 MMCL
1,3-Dichloropropane 0.4 ORSG
2,2-Dichloropropane
1,1-Dichloropropene
cls-1,3-Dichlcropropana
frans-1,3-Dichloropropena
Ethylbenzene 700 MMCL
Ethylene Dibromide 0.02 MMCL
Fluorotrichloromeathane
2-Hexanone
Hexachlorebutadiena
Isopropylbenzena
4-Methy}l-2-pantanone 350 ORSG
Methylene chlofide 5MMCL
Meihyl-tert-butyl ether 70 ORSG

n-Butylbenzene
n-Propylbenzene

Naphthalena
mé&p-Xylene 10000 Total MMCU
p-Isopropyltoluense
 o-Xylene 10000 Total MMCY
sec-Butylbenzens
Styrene 100 MMCL
Tert-Butylbenzene
Tefrachioroethena 5 MMCL
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroathane
Toluene 1000 MMCL
trans-1,2-Dichloroethene 100 MMCL
1,2, 3-Trichlorobenzens
1,2, 4-Trichlorobenzene 70 MMCL
1,1,1-Trichloroethane 200 MMCL
1,1,2-Trichloroethane 5 MMCL
Trichlorogthene 6 MMCL
1.2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,8-Trimethylbenzene
Vinyl Chlorde 2 MMCL HE
1,4-divxane (fow-level analysis) 3 ORSG H
Total Quantified Target VOCs 0.0 0.0 0.0 0.0 11.0 0.0 i
Identified Non-Target Compounds 0 s} 0 0 0 0 1
MMCL = Massachusetts Maximum Contaminant Level
ORSG = Office of Research & Slandards Guidelines
AWQG = Massachuselis Ambient Water Guality Criteria for fresh water under 310 CMR 40,1516
U or ND = Not detected.
J\AAB30B0Id LF CSAFCSA EnvMon\(5-08 VOCs.xlsx 8260 -1 1/27/2009 3:56 PM




n-Butylbenzene
n-Propylbenzene

TABLE 5-4
Volatile Organic Compound (VOC) Analyses Tighe & Bond, Inc.
Qld Amherst Landfill FCSA, Study
EPA METHOD 8280 Standards Geothermal Well
Compound MMCL / ORSG Well #3-80 Well #1-03 Woll #1-94 163 Wildflower Ave.
{ugiL) 11/10/05 | 10/17/08 11/10/05 | 10/17/08 11/18/05 14/10/05

Acetone 8,300 ORSG

Bromebenzene

Benzene 5 MMCL

Bromochlorometitane

Bromodichloromethane

Bromoform

Hromomethane 10 ORSG

2-Butanone (MEK) 4,000 ORSG

Carbon fetrachloride 5 MMCL

Chlerobenzens 100 MMCL

Chiorodibromomethane

Chlorsethane

Chloreform 5§ ORSG

Chloromethans

2-Chlorctoluens

4-Chlorotoluens

cis-1,2-Dichlorogthena 70 MMCL

Dibromomethane

1,2-Dibrome-3-chlarcpropane

Dichloredifiuaromethane

1,2-Dichlorobenzene 800 MMCL

1,3-Dichlorobanzena

: 1,4-Dichlorobenzene 5 MMCLE

1,1-Dichloroethane 76 ORSG

1,2-Dichloroethane 5MMCL

1,1-Dichloreethene T MMEL

1.2-Dichloropropane 5 MMCL

1,3-Dichloropropans 0.4 ORSG

2,2-Dichloropropane

1,1-Dichloropropena

¢is-1,3-Dichlorcpropens

frans-1,3-Dichleropropene

Ethylbenzene 700 MMCL

Ethylene Dibromide 0.02 MMCL

Fluorolichloromethane

2-Hexanone

Hexachiorobutadiene

Isopropylbenzene

4-Methyl-2-psentanone 350 ORSG

Methylene chiorde 5 MMCL

Methyl-tert-butyf ether 70 ORSG

Naphthalene

mé&p-Xylene 10600 Tolat MMC!
p-isopropylftoluene

o-Xylene 100G0 Totat MMC
sec-Butylbenzene )

Styrene 100 MMCL
Teri-Butylbenzene

Tetrachloroethene 5 MMCL
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane

Toluere 1000 MMCL
trans-1,2-Dichloroethene 100 MMCL
1,2,3-Trichlorobenzene

1.2, 4-Tiichlorobenzene 70 MMCL
1,1, 1-Trichloroethans 200 MMCL
1,1,2-Trichloroethana 5MMCL
Trichloroethens 5MMCL
1,2,3-Trichloropropane

1.2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl Chlorids 2 MMCL
1,4-dioxane (low-leve] analysis) 3 ORSG

Total Quantified Target VOCs

Identified Non-Target Compounds

MMGL = Massachusstts Maximum Conlaminant Eeval
ORSG = Office of Research & Standards Guidelines
AWGC = Massachusetls Ambient Water Quality Crileria fo

U or ND = Not detected.
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TABLE 54
Volatile Organic Compound (VOC) Analyses Tighe & Bond, Inc.
Old Amherst Landiill FCSA Study
EPA METHOD 8260 Standards
Compound MMCL / ORSG Wel #2-03 Weil #1-83 Wall #2-83 Well #3-83
{ugiL) 11/10/05 | 10/16/08 11/41/05] 10/20/08 1410/05 | 10/20/08 11/10/05 | 10/20/08
2x dilution
Acelona 5,300 ORSG g
Bromobenzene
Benzene 5 MMGCL
Bromochioromethane
Bromedichloromethane
Bromoform
Bromomethane 10 ORSG
2-Butanone (MEK} 4,000 ORSG
Carbon telrachloride 5MMCL
Chlorcbenzens 100 MMCL
Chlorodibromomethane
Chloreethane
Chloraform 5 0RSG
Chloromathane
2-Chlorcioluene
4-Chlarotoluene
¢is-1,2-Dichlorosthene 70 MMCL
Dibromomethane
1,2-Dibromo-3-chioropropane
Dichlorodifiuoromathane
1,2-Dichlorcbenzens 6500 MMCL
1,3-Dichlorcbenzens
1,4-Dichlorcbenzena 5 MMCL
1,1-Dichlorcethane 70 ORSG
4,2-Dichloroethane 5 MMCL
1,1-Dichloroethene 7 MMCL
1.2-Dichloroprcpane 5 MMCL
1,3-Dichloragropane 0.4 ORSG
2,2-Dichleroprapans
1,1-Dichloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichlorepropene
Ethylbenzene 700 MMCL
Ethylene Dibromide 0.02 MMCL
Flustotrichloromeliiane
2-Hexanone
Hexachlorobutadiene
Isopropylbenzene
4-Methy!-2-penlanone 350 ORSG
Methylene chloride 5 MMCL
Methyl-tert-butyt ether 70 CRSG
n-Butylbenzens
n-Propythenzene
Naphthalene
mé&p-Xylene 10000 Total MMCU
pisopropylteluens
o-Xylens 10000 Total MMCL
sec-Butylbenzene
Styrene 100 MMCL
Tert-Butylbenzene
Tetrachioroethers 5 MMCL
1,1,1,2-Tetrachloroéthane
1,1,2,2-Tetrachioroethane
Toluene 1000 MMCL
trans-1,2-Dichloroethene 100 MMCL
,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene 70 MMCL
1,1,1-Trichloroethane 200 MMCL
1,1,2-Trichlorcethane 5 MMCL
Trichloroethene § MMCL
1,2,3-Trichloropropane
1.2,4-Trimelhylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride 2 MMCL ]
1,4-dioxane (low-level analysis) 3 0RSG 4 fehH
Total Guantified Target VOCs 0.0 0.0 0.0 0.0 0.0 0.0 .0
Identified Non-Target Compounds 0 8] 1] 2 0 0 0 1
MMCL = Massachuseits Maximum Contaminant Leve!
QORSG = Office of Research & Slandards Guidalines
AWQC = Massachusetis Amblent Water Quality Criteria fo
Uor ND = Not delected.
JAVAAC308\0ld EF GCSAFCSA EnvMon\05-08 VOCs.xlsx 8260 -3 1/27/2009 3:56 PM




TABLE 54

Volatile Organic Compound (VOC) Analyses
Cld Amherst Landfilf FCSA Study

EPA METHOD 8260 Standards
Compound MMCL { ORSG Well #4-83 Woall #2-85 Well #3-85
{ugiL}) 10/20/08 114/10/05 11710405 | 10/22/08

Acetone 6,300 ORSG
Bromobenzene
Benzens 5 MMCL
Bromochleromethane
Bromedichloromethane
Bremoform
Bromomethane 10 ORSG
2-Butanane (MEK) 4,000 ORSG
Carbon tetrachloride 5 MMCL
Chlorobenzene 100 MMCL
Chlorodibromomethane
Chloroethane
Chioroform 5 ORSG
Chioromsethane
2-Chlorotoluens
4-Chlorotoluene
¢is-1,2-Dichloroathene 70 MMCL
Dibromoemethane
1,2-Dibromao-3-chlorcpropana
Dichleradifilucromsthane
1,2-Dichiorobenzens 600 MMCL
1,3-Bichiorobenzens
1,4-Dichlorobenzens 5 MMCL
1,1-Dichlorosthane 79 ORSG
1,2-Dichioroethane 5MMCL
1,1-Dichicroethene 7 MMCL
1,2-Dichloropropane 5 MMCL
1,3-Dichlorcpropane 0.4 ORSG
2,2-Dichlorcpropane
1,1-Dichloropropanse
cis-1,3-Dichloropropene
frans-1,3-Dichicropropene’
Ethylbenzene 700 MMCL
Ethylene Dibromide 0.02 MMGCL
Fluoroldchloromethane
2-Hexanons
Hexachlorobutadiens
Isopropylbenzene
4-Methyl-2-pentanone 350 ORSG
Mathylene chloride 5 MMCL
Methyt-tert-butyl ether 70 ORSG
n-Butylbenzene
n-Propyibenzene
MNaphthalene X
m&p-Xylene 10000 Total MMCL
p-lsopropylfoluene
o-Xylene 10000 Total MMCL
sec-Butylbenzene
Styrene 100 MMCL
Tert-Butylbenzene
Telrachlorosthene 5 MMCL
1,1,1,2-Tetrachloroethane
1,1,2,2-Telrachloroethane
Toluene 1000 MMCL
trans-1,2-Dichioroethene 100 MMCL
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene 70 MMCL
1,1, 1-Trichloroethane 200 MMCL
1,1,2-Trichioroethana 5 MMCL
Trichlorogthene 5 MMCL
1,2,3-Trichlcropropane
1,2,4-Trimethylbenzene
1,3,5-Timethylbenzene
Vinyl Chloride 2 MMCL
1,4-dioxane (low-leve] analysis) 3 ORSG
Total Quantified Target VOCs
Identified Non-Target Compounds

MMCL = Massachusslts Maximum Contaminant Lavel
" ORSG = Cffice of Research & Standards Guldelines
AWQC = Massachuselts Ambient Water Quality Criteria fo

U or ND = Not detected.
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TABLE 54

Volatile Organic Compound (VOC) Analyses
Old Amherst Landfill FCSA Study

EPA METHOD 3260 Standards Well #1-08 Well #2-03 Well #3-08 Weli #4-08
Compound MMCL / ORSG {upgradient) (LF-shallow well) | {LF-shallow well} | {bedrock wall)
{ug/L) 10/16/08 10121108 10/21/08 10/20/08
.| 5% diution} R
Acetone 6,300 ORSG 284
Bromobenzene
Benzens 5 MMCL
Bromochloromethane
Bromodichlcromethane
Bromoform
Bromomethane 10 ORSG
2-Butanone (MEK) 4,000 ORSG
Carbon tefrachlorlde 5 MMCL
Chicrobenzens 100 MMCL
Chiorodibromomethane
Chioroethane
Chloroform 50RSG
Chloromethane
2-Chlorotoluene
4-Chlorofoluena
cis-1,2-Dichloroethene 70 MMCL
Dibromomethans
1,2-Dibromo-3-chloropropans
Dichloradifiucromethane
1,2-Dichlorobenzene 600 MMCL
1,3-Dichlorobenzene
1,4-Dichlorobenzens 5 MMCL
1,1-Dichloroethane 70 ORSG
1,2-Dichloroethane 5 MMCL
1,1-Dichlorgethene 7 MMCL
1,2-Dichloropropane 5MMCL
1,3-Dichioropropane 0.4 ORSG
2,2-Dichicropropane
t,1-Dichloropropene
cis-1,3-Dichloropropane
trans-1,3-Dichloropropene
Ethylbenzene 700 MMCL
Ethylene Dibromide 0.02 MMCL
Fluorotdchloremethane
2-Hexanone
Hexachlorobutadiene
|sopzopylbenzene
4-Methyl-2-pentanone 350 ORSG
Methylena chicride 5 MMCL
Methyl-teri-butyl ether 70 ORSG

n-Butylbenzene
n-Propylbenzens

Naphthalene

map-Xylene 10000 Total MMC

p-lsoprepyltothuens

a-Xylene 10000 Total MMC

sec-Butylbenzens

Styrene 100 MMCL

Tert-Butylbenzens

Tatrachloroethena 5 MMCL

1,1,1,2-Tetrachlorcelhana

1,1,2,2-Tetrachioroethane

Toluense 1000 MMCL

trans-1,2-Dichlcroethene 100 MMCL.

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene 70 MMCL

1,1,1-Trichloroethane 200 MMCL
" 1,1,2-Trichloroethane 5 MMCL

Trichloroethene 5 MMCL

1,2,3-Trichoropropane

1,2,4-Tdmethylbenzene

1,3,5-Timethylbenzene

Vinyt Chloride 2 MMCL

1,4-dioxans (low-level analysis) 3 ORSG

Total Quantified Target VOCs

Identified Non-Tatget Compounds

MMCL = Massachusells Maximum Contaminant Level
ORSG = Office of Research & Standards Guldelinas

AWQC = Massachusetts Amblent Water Quaiily Criteria fo

U or ND = Not detected.
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TABLE 54

Volatite Organic Compound (VOC) Analyses
Qld Amherst Landfilf FCSA Study

EPA METHOD 32680 Standards Well #5-08 Wall #6-08 Woil #7-08 Wall #8-08
Compound MMCL / ORSG | (LF-bedrock welf) | (deep artesian) {shallow) {shatlow)
{ug/L) 10/23/08 10/16/08 10/16/08 10/16/08
Acelone 6,300 ORSG
Bromobenzens
Benzene 5 MMCL
Bromochicromethane
Bromodichlcromethane
Bromoform
Bromomethane 10 ORSG
2-Bulanone (MEK) 4,000 ORSG
Carbon tetrachloride 5 MMCL
Chlorcbenzene 100 MMCL
Chloredibromomethane
Chioroethane
Chloroform 5 ORSG
Chferomethans
2-Chlorotoluene
4-Chlorotoluene
cis-1,2-Dichloroethens 70 MMCL
Dibromomethane
,2-Dibromo-3-chioropropane
Dichlerodifluoromethane
1,2-Dichlorobenzene B0 MMCL
1,3-Dichlorobenzens
1,4-Dichlorobenzens 5 MNICL
1,1-Dichloroethane 70 ORSG
1,2-Dichlorosthans 5 MMCL
1,1-Dichlorcethena 7 MMCL
1,2-Dichloropropane 5 MMCL
1,3-Dichloropropane 0.4 ORSG
2,2-Dichioropropane
1,1-Dichioropropene
cls-1,3-Dichleropropene
trans-1,3-Dichloropropene
Ethylbenzene 700 MMCL
Ethylene Eihromiie 0.02 MMCL
Fluorctichloromethane
2-Hexanone
Hexachlorobutadiene
lsopropylbenzene
4-Methyl-2-pentanone 350 ORSG
Methylene chloride 5 MMCL
Methyl-tert-butyt ether 70 ORSG
n-Butylbenzene
n-Propylbenzens
Naphthalene
map-Xylene 10000 Total MMCI
p-isopropyitoluene
o-Xylens 10000 Total MMC
sec-Butylbenzene
Styrene 100 MMCL
Test-Butylbenzene
Telrachloroethene 5 MMCL
1,1,1,2-Telrachloroethane
1,1,2,2-Tetrachlorcethane
Toluens 1000 MMCL
trans-1,2-Dichloroethene 100 MMCL
1,2,3-Trichlorobenzene
1,2,4-Trichlorcbenzene 70 MMCL
1,1,1-Trichlorcethana 200 MMCL
1,1,2-Trichlorcethana 5 MMCL
Trichlorcethena 5 MMCL
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Timethyibenzene
Vinyt Chicrida 2 MMCL
1,4-dioxane (low-level analysls) 3 ORSG
Total Quantified Targat VGCs

jdentified Non-Target Compounds

MMCL = Massachuselts Maximum Contaminant Level
GR3G = Offica of Research & Slandards Guldelines
AWQGC = Massachusetls Amblent Walsr Quality Criteria fo

U or ND = Net defacled,

JVAVA030810id LF CSAWCSA EnvMon\05-08 VOCs.xlsx
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TASBLE 54

Veiatile Organic Compound (VOC) Analyses
Qld Amherst Landfill FCSA Study

EPA METHOD 3266 Standards Weli #9-08 Well #10-08 Well #11-08 Well #1208
Compound MMCL / ORSG {deep) (deap) {shallow) (deap}
{ugiL} 10/16/08 10/16/08 10/16/G8 10/17/08
Acetona 6,300 ORSG
Bromobenzene
Benzene 5 MMCL
Bromochloromethane
Bromaodichloromethane
Bromoform
Bromometiane 10 ORSG
2-Butanona (MEK) 4,600 ORSG
Carbon telrachloride 5MMCL
Chlorobenzene 100 MMCL
Chloredibromomethanse
Chloreethana
Chloraform 50RSG
Chloremethane
2-Chloretoluene
4-Chlorotoluane
cis-1,2-Dichloroethene 70 MMCL
Dibromomethane
1,2-Dibroma-3-chloropropans
Dichlorodifiuoromethane
1,2-Dichlorobenzene 600 MMCL
1,3-Dichlorobenzens
1,4-Dichlorcbenzens 5 MMCL
1,1-Dichlorcethane 70 CRSG
1,2-Bichloraelhane 5 MMCL
1,1-Dichloroethene 7 MMCL
1,2-Dichlorapropane 5 MMCL
1,3-Dichlorogropane 0.4 ORSG
2,2-Dichloropropane
1.1-Dichloropropene
cis-1,3-Dichloropropene
{rans-1,3-Dichloropropane
Ethylbenzene 700 MMCL
Elhylene Dibrornide 0.02 MMCL
Fluorotrchlorometitane
2-Hexanone
Hexachlorobutadiene
Isopropylbenzens
4-Methyl-2-pentanone 350 ORSG
Methylens chloride 5 MMCL
Methyk-tert-butyl sther 70 ORSG
n-Bulylbenzene
n-Propylbenzene
Naghthalene
mé&p-Xylens 10000 Total MMCL
p-Isopropyitoluens
o-Xylene 10000 Total MMCL
sec-Butylbenzene
Styrene 100 MMCL
Tert-Butylbenzene
Telrachloroethens SMMCL
1,1,1,2-Tetrachicroethane
1,1,2,2-Telrachlcroethane
Toluene 1000 MMCL
{rans-1,2-Dichloroethens 100 MMCL
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene 70 MMCL
1,1,1-Trichloroethane 200 MMCL
1,1,2-Trichloroethane 5 MMCL
Trichloroethene 5 MMCL
1,2,3-Trichleropropane
1,24-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride 2 MMCL
1,4-dioxane {low-level analysis) 3 ORSG
Total Quantified Target VOCs
Identified Non-Target Compounds

MMCL = Massachuselis Maximum Contaminant Level
ORSG = Office of Research & Siandards Guldelines
AWQC = Massachusetls Amblent Waler Quality Criteria fo

U or ND = Not detected.
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TABLE 54 Tighe & Bond, Inc.
Volatile Organic Compound (VOC) Analyses

Old Amherst Landfill FCSA Study

EPA METHOD 8260 Standards Surface Water Standards
Compound MMCL / ORSG AWQC: Acute f Chronic SW-1 SW-2 SW-3
{ugiL} {uglL) 11/Q8/05 | 05/22/08 11/08/05 | 05/22/08 11/08/05 | 05/27/08
Acetone 6,300 CRSG
Bromobenzene
Benzene 5 MMCL 5300 / 2000
Bromochlioromathane
Bromodichloromathane
Bromofonn
Bromomethane 10 ORSG
2-Butanone {MEK}) ‘4,000 ORSG
Carion telrachloride 5 MMCL
Chlarcbenzene 100 MMCL 35,200 / yooox
Ghloredibremomethane
Chlarcethane
Chlaroform 5 ORSG
Chlaoromethane : 28,900/ 1,240
2-Chlorotoluene
A-Chlorotolusne
¢is-1,2-Dichlorosthens 70 MMCL
Dibromomethane
1,2-Dibromao-3-chloropropane
Dichleredifluoromethane
1,2-Dichlorobenzena 600 MMCL
1,3-Cichlorobenzene 11207763
1,4-Cichlorobenzena 5 MMCL 1,120/763
1,1-Bichloroethane 70 ORSG 1,120/ 763
1,2-Dichloroethane 5 MMCL
1,1-Dichloroethene 7 MMCL 118,000 / 20,000
1,2-Dichloropropane 5 MMCL 11,600 hoox
1,3-Dichloropropane 0.4 ORSG 23,006/ 5,700
2,2-Dichloropropans 23,000/ 5,700
1,1-Dichloropropene 23,000/ 5,700
cis-1,3-Dichloropropene 6,060 /244
lrans-1,3-Bichloropropene 6,080 /244
Ethylbenzene 700 MMCL 6,060/ 244
Ethylene Dibremide 0.02 MMCL 32,000 /o0
Flugrotrichloromethare
2-Hexanone
Hexachlorobutadiene
Isopropylbenzens
4-Mathyl-2-pentancna 350 ORSG
Methylena chloride 5 MMCL
Mathyi-tert-Butyl elher TOORSG
n-Butylbenzene
n-Propyibenzene
Naphthalens
m&p-Xylens #0000 Total MMCL
p-lsopropyitaluene .
oXylena - 10000 Fotal MMCL.
sec-Bufylbenzene
Styrene 100 MMCL
Tert-Butylbenzene
Tetrachloroathene 5 MMCL 5,280/ 840
1,1,1,2-Tetrachloroethans 9,320 f 2,400
1,1,2,2-Tetrachioroethane - 9,320/ 2 400
Toluene 1000 MMCL 17,500 / x00¢
trans-1,2-Dichloroethene 100 MMCL
1,2,3-Trichlorobenzene
1,2 4-Trichldrobenzena 70 MMCL
1,1,1-Trichloroethane 200 MMCL 18,000 /000
1,1,2-Trichloroethane 5 MMCL 18,000/ 8,400
Trichlorpethene 5 MMCL 45,000 /21,800
1,2,3-Trichloropropane
1,2,4-Trimethylbenzena
1.3,5-Trimethylbenzene
Vinyl Chloride 2 MMCL
1,4-dioxane (Jow-level analysis) 3 ORSG
Total Quantified Target VOCs
Identified Mon-Target Compounds

MMCL = Massachusetls Maximum Contaminant Level

ORSG = Offica of Research & §landards Guidelines

AWQC = Massachuselis Ambient Water Quality Criteria for fresh water under 310 CMR 40,1546
U or ND = Not detected.
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TABLE 54 Tighe & Bond, Inc.
Volatile Organic Compound (VOC) Analyses .
Old Amherst Landfilt FCSA Study

EPA METHOD 8260 Standards Surface Water Standards
Compound MMCL/ORSG | AWQC: Acute / Chronic SW-4 SW-5 SW-8
{ug/L) {ugiL) 110805 | 05/23/08 11/08/05 | 05/23/08 11/08/05 | 05/23/08
Acelone 6,300 ORSG
Bromobenzene
Benzene 5 MMCL 5300 / 00X
Bromochloromethane
Bromodichloromethane
Bromofarm
Bromomethane 10 ORSG
2-Butanone (MEK) 4,000 ORSG
Carbon tetrachloride 5 MMCL
Chlorcbenzene 100 MMCL 35,200 /oo
Chloredibromometiane
Chlorcethane
Chlorcform 5 ORSG
Chloromethane 28,9001 1,240
2-Chlorotoluens
4-Chiorotoluene
cis-1,2-Dichloroethene 70 MMCL
Dibromomethane
1,2-Dibromo-3-chloropropane
Dichlorodiflucromethane
+,2-Dichlorobenzene 600 MMCL
1,3-Dichlorobenzens 1120/ 763
1,4-Dichlorobenzens 5MMCL 1,120/ 763
1,1-Dichloroethane 70 ORSG 1,120/ 763
1,2-Dichloroethana 5 MMCL
1,1-Dichloroethena 7 MMCL 118,000/ 20,000
1,2-Dichloropropans 5MMCL 11,800 oo
1,3-Dichlcropropans 0.4 ORSG 23,000/ 5,700
2,2-Dichloropropane 23,000/ 5,760
1,1-Dichloropropens 23,000/ 5,760
cis~1,3-Dichlcropropens 6,060/ 244
trans-1,3-Dichloropropene 6,060/ 244
Ethylbenzene 700 MMCL 6,060/ 244
Ethylene Dibromide 0.02 MMCL 32,000/ xox
Flreorotichloremethana
2-Hexanone
Hexachlorobutzadiena
Isopropylbenzens
4-Methyl-2-pentanone 350 ORSG
Methylene chiorida 5MMCL
Methyl-tert-butyl ether 70 ORSG

n-Butyleenzene

n-Propylbenzene

Naphthalene

mé&p-Xylene 10060 Total MMCL

p-Isopropyifolusne

o-Xylene 10000 Total MMCL.

sec-Butylbenzene

Styrens . 100 MMCL

Ted-Butyloenzens

Telrachloroethene 5 MMCL 5,280/ 840
1,1,1,2-Telrachloroethane 9,320/ 2,400
1,1,2,2-Tefrachlaroethane 9,320/ 2,400
Telueneo 1000 MMCL 17,500 § oo
trans-1,2-Dichlorosthene 100 MMCL

1,2,3-Trichlorobenzene

1,2 4-Trichlorobenzene 70 MMCL

1,1,1-Trichlcroethane 200 MMCL 18,000 / xooc
1,1,2-Trchloroethane 5MMCL 18,000/ 9,400
Trchloroethene 5 MMCL 45,000/ 21,900
1,2,3-Trchloropropane

1,2,4-Timethylbenzens

1,3,5-TEmethyibenzens

Vinyl Chlcride 2 MMCL

1,4-dioxane (low-level analysis) 3 ORSG

Total Quantified Target VOCs

Identified Non-Target Compounds

MMCL = M husetts Maximum Contarinant Level

ORSG = Offics of Research & Standards Guidefines
AWGC = Massachusetls Amblent Watler Quality Criteria for frash water under 310 CMR 40
U or ND = Not delecied.
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TABLE 5-4 Tighe & Bond, Inc.
Volalile Organic Compound (VOC) Analyses
Old Amherst Landfill FCSA Study
EPA METHOD 8260 Standards Surface Water Standards
Compound MMCL/ORSG | AWQC: Acute / Chronic SW-7 SW-8 SW-9
{ugiL) {ugiL}) 11/08/05 | 05/27108 11/08/05 | 05/23/08 11/08/05 | 05/22/08
Acetone 6,300 ORSG
Bromobenzens
Banzene 5 MMCL 5300 /oo
Bromochloromethane
Bromedichloromethane
Bromoform
Bromomethane 10 ORSG
2-Butanone (MEK) 4,000 CRSG
Carbon tetrachiorida 5 MMCL
Chicrobenzene 100 MMCL 35,200 / 00t
Chlerodibromomethane
Chlceroethana
Chicroform 5 ORSG
Chloremethane 28,900 7 1,240
2-Chlcrotoluens
4-Chicrofoluens
cis-1,2-Dichlorosthens 70 MMCL
Dibromomethane
1,2-Dibromo-3-chloropropane
Dichlorodifiucromethane
1,2-Dlchlorobenzena 600 MMCL
1,3-Dichlercbenzena 1120/ 763
1,4-Dichlercbenzens 5 MMCL 1,120¢763
1,1-Dichlorcethane 70 ORSG 1,120/ 763
1,2-Dichlorcethane 5 MMCL
1,1-Dichlorgethene 7 MMCL 118,000 / 20,000
1,2-Diehloropropane 5 MMCL 11,600 hoox
1,3-Dichloropropane 0.4 ORSG 23,000/ 5,700
2,2-Dichloropropane 23,000/ 5,700
1,1-Dichloropropene 23,000/ 5,700
cis-1,3-Dichloropropene 6,060 /244
teans-1,3-Dichloropropene 6,060 /244
Ethyibenzene 790 MMCL 8,060 /244
Ethylene Dibromide 0.02 MMCL 32,000 /000¢
Fluorelrichloromethane
2-Hexanone
Hexachlorobutadiene
Isopropylbenzene
4-Methyl-2-pentanona 350 ORSG
Methylene chloride § MMCL
Methyt-tert-butyl ether 70 ORSG
n-Butylbenzene
n-Propyibenzens
Nagphthalene
mé&p-Xylene 10000 Total MMCL
p-lsopropyitoluene
o-Xylene 10000 Total MMCL
sec-Butylbenzena
Styrens 100 MMCL
Tert-Butyibenzene
Tetrachloroethene 5 MMCL 5,280 f 840
1,1,1,2-Tetrachioroethane 9,320/ 2,400
1,1,2,2-Tetrachioroethane 9,320/ 2,400
Toluene 1000 MMCL 17,500 { 000
trans-1,2-Dichloroethene 100 MMCL
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene 7O MMCL -
1,1,1-Trichloroethane 200 MMCL 18,000 / 000
1,1,2-Trichloroethane 5 MMCL 18,000/ 9,400
Trichloroethene 5 MMCL 45,000/ 21,800
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride 2 MMCL
1,4-dioxane (low-level analysis) 3 ORSG

Total Quantified Target VOCs
Identified Non-Target Compounds

MMCL = Massachuseits Maximum Contaminant Leve!
QORS3G = Office of Research & Standards Guidelines
AWQC = Massachusetls Ambient Waler Quality Criteria for fresh water under 310 CMR 40

U or ND = Not delacted.

JAAIAQ3CA\OID LF CSAFCSA EnvMeni05-08 VOCs.xdsx

8260-3

112712009 3.56 PM




TABLE 54 Tighe & Bond, inc.
Volatile Crganic Compound (VOC) Analyses
Old Amherst Landfill FCSA Stugy
EPA METHOD 8260 Standards Surface Water Standards )
Compound MMCL/ORSG | AWQC: Acute ! Ghronic SW-10 SW-11 SW-12 SW-13 5%
{ugilL} {ugil} 05/22/08 05/23/08 05/22/08 05/23/08 05/23/08
Acefone 5,300 CRSG
Bromobenzene
Benzens 5 MMGL 5300/ 000
Bromachloromethane
Bromaodichloromethana
Bromoform
Bromomelitane 10 ORSG
2-Butanone (MEK) 4,000 ORSG
Carbon telrachloride 5 MMCL
Chlorobenzene 100 MMCL 35,200 / oo
Chlorodibromomethane
Chlorosthane
Chloroform 5 ORSG
Chloromethane 28,800/ 1,240
2-Chlorofoluene
4-Chlorotoluene
cis-1,2-Dichlorosthane 70 MMCL
Dibromomethana
1,2-Dibroeme-3-chloropecpane
Dichlorodifiroromethana
1,2-Dichlorobenzene 600 MMCL
1,3-Dichlorobenzene 11207763
1,4-Dichiorabenzene 5 MMCL 1,120 /763
1,1-Dichioroethane 70 ORSG 1,1207 783
1,2-Dichloroethane 5MMCL
1,1-Dichloroethene 7 MMCL 118,000 / 20,000
1,2-Dichloropropane 5 MMCL 11,600 Hoox
1,3-Dichlorcpropane 0.4 ORSG 23,000/ 5,700
2,2-Dichloropropans 23,000/ 5,700
1,1-Dichloropropene 23,000/ 5,700
cis-1,3-Dichlorepropene 6,060 /244
{rans-1,3-Dichleropropens 6,060 /244
Ethylbenzene 700 MMCL 6,060 /244
Eihylene Dibjomide 0.02 MMCL 32,000 /oo
Fluorotrichlarorrethane
2-Hexanone
Hexachlorobutadiane
Isopropyibenzens
4-Methyl-2-pentanone 350 ORSG
Methylene chloride 5 MMCL
Methyller-butyf ether 70 ORSG
n-Bulylbenzene
n-Propylbenzena
Naphthalene
mé&p-Xylene 10000 Total MMCL
p-Iscpropylfoluene
o-Xylene 10000 Total MMCL
sec-Bulylbenzene
Styrene 100 MMCL
Tert-Butylbenzene
Tetrachloroethene 5 MMCL 5,280/ 840
1,1,1,2-Tetrachlorosthane 9,320/ 2,400
1,1,2,2-Tefrachloroethane 9320/2400 |
Toluene 1000 MMCL 17,500 / x000(
trans-1,2-Dichloroathanse 100 MMCL
1,2,2-Trichlorobanzene
1,2 4-Trichlorobenzene 70 MMCL
1,1,1-Frichloroethane 200 MMCL 18,000 / 300
1,1,2-Trichlorosthane 5 MMCL 18,000/ 9,400
Trichloroethene 5 MMCL 45,000 /21,800
1,2,3-Trichlcropropana
1,2.4-Trimsthylbenzene
1,3,5-Trimsthylbenzene
Vinyt Chicride 2 MMCL
1,4-gioxane (low-lave| analysis) 3 ORSG

Total Quantified Target VOCs
Identified Non-Target Compounds

MMCL = Massachusetts Maximum Contaminant Lavel
ORSG = Office of Research & Standards Guldelines
AWQC = Massachuselts Amblsnt Water Quality Crileria for fresh water under 310 CMR 40

U or NB = Not detecled.
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TABLE 5-4 Tighe & Bond, Inc.
Volalile Organic Compound (VOC) Analyses

Old Amherst Landfilt FCSA Study

EPA METHOD 8260 Standards Surface Water Standards
GCompound MMCL /ORSG | AWQC: Acute / Chronic [-14 SW.15 SW-17
{ugiL) {ugiL) 06/23/08 05/23/08
Acefone 8,300 ORSG
Bromobenzene
Benzene 5 MMCL 5300 /00X
Bromochioromethane
Bromedichiczomethane
Bromoform
Bromomsthane 10 ORSG
2-Bulanone (MEK} 4,000 ORSG
Catbien tetrachloride 5 MMCL
Chlorobenzane 100 MMCL 35,200 / xo00(
Chloredibromoemethane
Chlorosthane
Chlorofarm 5 0ORSG
Chloromathans 28,500/ 1,240
2-Chloretoluene
4-Chlorofoluene
cis-1,2-Dichlorcethens 70 MMCL
Cibromomethane
1,2-Dibromo-3-chleropropane
Dichiorod#luoromethane
1,2-Dichlorobenzane 600 MMCL
1,3-Dichlorobenzene 1120/763
1,4-Dichlorobenzene 5 MMCL 1,120/ 763
1,1-Dichloroethane ' 700ORSG 1,120/ 763
1,2-Bichloroathane 5 MMCL
1,1-Dichloroethene 7 MMCL 118,600 f 20,000
,2-Dichloraopropane 5 MMCL 11,660 Aoooc
1,3-Dichloraprepane 0.4 ORSG 23,600/ 5,700
2,2-Dichloropropane 23,600/ 5,700
1,1-Dichloropropens 23,000/5,700
cis-1,3-Dichloropropene 6,060/ 244
trans-1,3-Dichloropropene 6,060 / 244
Ethylbenzens 760 MMCL 6,060/ 244
Ethylene Ditromide 0.02 MMCL 32,000 / 00
Fluorotrichloromeathane
2-Hexanone
Hexachlorobutadiane
[sopropylbenzene
4-Methyl-2-pentanone 350 ORSG
Methylene chloride 5 MMCL
Methyl-tert-butyl ether 70 CRSG

n-Butylbenzene
n-Propylbenzene

Naphthalene
mé&p-Xylene 10000 Total MMCL

" p-Isopropylteluens
o-Xylene 10000 Total MMCL
se¢-Butylbenzene
Styrens 100 MMCL
Tert-Butylbenzene
Tetrachloroethene §MMCL 5,280/ 840
1,1,1,2-Tefrachloroethane 9,320/ 2,400
1,1,2,2-Tefrachloroethiane 9,320/ 2,400
Toluena 1000 MMCL 17,500 /000
trans-1,2-Dichlorosthene 100 MMCL
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene 70 MMCL
1,1,1-Trichlorosthane 200 MMCL 18,000 / 00
1,1,2-Trichlorosthane 5 MMCL 18,000 f 3,400
Trichioroethene 5 MMCL 45,000 /21,800
1.2,3-Trichloropropane
1,2.4-Timethylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride 2 MMCL
1.4-dioxane {low-level analysis) 3 ORSG
Tota! Quantified Target VOCs
Identified Non-Target Compounds

MMCL = Massachusetts Maximum Contaminant Level

OR$G = Offica of Research & Standards Guidefines

AWQOC = Massachuseits Amblent Water Quality Criteria for fresh water under 310 CMR 40
U or ND = Nct detected,

JIAA0308\0ld LF CSAWWCSA EnvMont05-08 VOCs.xdsx 8280-5 1/27/2009 3:56 PM
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TABLE &-7

Tighe & Bond, Inc.
Sediment VOC Data Summary
Qid Amhesst Landfill FCSA Study -
EPA METHOD 8260 MCP Method 1 SED-1 (SW-1) SED-2 {SW-2) SED-3 (8W-3)
Compound Cieanup Standards Gull Pond inlet Gull Pond Pomeroy Pond
(pgrkg) 11/08/05 05/22/08 11/08/05 11/08/05
Acefone 3,000 240.)
Bromobenzene
Benzene 10,000
Bromochloremethane
Bromedichloromethane 100
Bromeform 100
Bromemethane 10,000
2-Butanone {(MEK) 300
Carbon fefrachioride 1,000
Chlorobenzene 8,000
Dibromochloromethana
Chloroethane
Chloreform 100
Chlorornethane
2-Chloretoluene
4.Chiorctoluens
¢ls-1,2-Dichioroethena 2,000
trans-1,2-Dichloroethene 4,000
Dibremomethane
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzena 100,000
1,3-Dichlorobenzens 100,000
14-Dichlerobenzens 2,000
1,1-BDichlcroathane 3,000
1,2-Dichlcroethane 50
1,1-Dlchloroethene 700
1,2-Dichloropropane 100
1,3-Dichloropropane 10
2,2-Dichloropropane
1,1-Dichloropropene
cis-1,3-Dichloroprepena
trans-1,3-Dichloropropane
Ethylbenzene 80,000
Ethylera Dibromide 5.0
Trichloroflusromelinane
2-Hexanone (MBK)
Hexachforobutadlene 3,000
Isopropylbenzene
4-Methyl-2-pentancne s00
Mathyfene chioride 100
Methyl-tert-Butyl ether 300
n-Butylbenzens
n-Propylbenzens
Naphthalene 4,000
mé&p-Xylene 500,000
p-Isopropylictuene
o-Xylene 500,000
sec-Bulylbenzene
Styrene 2,000
Tert-Butylbenzena
Tetrachloroethene 500
1,1,1,2-Tetrachloroethane 400
1,1,2,2-Tetrachloroethane 20
Teluene 90,000
1,2,3-Trichlorebenzene
1,2,4-Trichlorobenzene 100,000
1,1,1-Trichloroethane 30,080
1,1,2-Trichloroethane 300
Trichtoreethene 400
1,2,3-Trichloroprepane
1,2,4-Trimethylbenzena
1,3,5-Trimathylbenzene
Vinyt Chlorida 300
1,4-Dioxane
Total Quantifed Target VOCs 120 0 0
Identified Non-Target Compounds ] 0
Dimethyl ether u
Hexanal 114
Pentanal 23
U = Not Detected
NA = Not Analyzed
JAAM0308Y0Id LF CSAWCSA EnvMon\05-08 Sediment VOC Datat xsx 8260-10f5 172712009 4.06 PM




TABLE 5.7

Tighe & Bond, Inc.

Sediment VOC Data Summary
Old Amherst Landfiil FCSA Study -
EPA METHOD 8260 MCP Method 1 SED-4 (SW-4) SED-5 (5W-5)
Compound Cleanup Standards Upstream - Hop Brock Downstream - Hop Brook
(ng/kg) 11708705 05/23/08 11/08/05 05727168
Acstone 3,000
Bromaobenzene
Benzene 10,000
Bromochloromethane
Bromedichloromethana 100
Bromoform 100
Bromemethane 10,000
2-Butanone (MEK) 300
Carbon tetrachloride 1,000
Chlorobanzens 8,000
Dibromechioromethane
Chloroethane
Chicrofarm 100
Chloromethane
2-Chiarotcluene
4-Chiorolcluene
cis-1,2-Dichloreathene 2,000
trans-1,2-Bichleroethane 4,000
Dibremomethane
1,2-Dibrome-3-chioropropane
1,2-Dichlorabenzene 100,000
1,3-Dichlorobenzene 100,000
1,4-Dichlorobenzena 2,000
1,1-Dichiorosthana 3,000
1,2-Dichloroethane 50
1,1-Dichlcroathene 700
1,2-Dichloropropane 100
1,3-Cichleropropane 10
2 2-Cichlorepropane
1,1-Dichloropropane
¢ls-1,3-Dichloropropene
trans-1,3-Dichlorepropene
Ethylbenzene 80,000
Ethylena Dibromide 5.0
Trichlorofluoramethane
2-Hexanone (MBK)
Hexachlorobutadiens 3,600
Iscpropylbenzene
4-Methyl-2-pantancne 500
Methylene chloride 100
Methyl-tert-Butyl ether 300
n-Butylbenzene
n-Praopylbenzens
Naphthalene 4,000
mé&p-Xylens 500,000
p-Isoprepyltoiuene
o-Xylene 500,000
sec-Butylbenzene
Styrene 2,000
Tart-Bufylbenzens
Tefrachloroethene 500
1,1,1,2-Tetrachloroethane 400
1,1,2,2-Telrachlorcethane 20
Toluene 90,000
1,2,3-Trichlcrobenzene
1,2,4-Trichlorobenzene 100,000
1,1,1-Trichioroethans 30,000
1,1,2-Trichloroethane 300
Trichloroethena 400
1,2,3-Trichloropropane
1,2 4-Trimethyibenzene
1,3,5-Trimsthylbenzene
Vinyl Chicride 300
1,4-Dioxane
Total Quantified Target YOCs 3.5 ] 0
Identifed Non-Target Cempounds 0 0
Dimethyt ether U
Hexanal 2.5
Pentanal U
U = Not Detected
NA = Not Analyzed
JAAAD30NCI LF CSAFCSA EnvMond5-08 Sediment VOC Datat.xlsx 8260-20f5

1/27/2009 4.06 PM




TABLE 5.7

Tighe & Bond, ke,

Sediment VOC Data Summary
Cld Amherst Landfifl FCSA Siudy
EPA METHOD 8269 MCP Method 1 SED-6 (SW-6) SED-7 (SW-7)
Compound Cleanup Standards Trall - Wetland Seepage Area Ketlle Pond - Downgradient
(ug/kg) 11708105 05/23/08 11/08/05 05/27/08
yYor— 5000 T -
Bromaobenzena
Benzena 10,000
Bromochicromethane
Bromadichioremethane 100
Bromoform 100
Brormomethane 10,000
2-Butanons (MEK} 300
Carbon tetrachloride 1,000
Chlorobenzene 8,000
Dibromechioromethane
Chlorcethane
Chtoraform 100
Chioromethane
2-Chlorotoluene
4-Chlurotoluene
cis-1,2-Dichloroethene 2,000
trans-1,2-Dichlorosthene 4,000
Dibromomethane
1,2-Dibromo-3-chloropropane
1,2-Dichlorcbenzene 100,800
1,3-Dichiorchenzens 100,000
1.4-Dichlorcbenzene 2,000
1,1-Dichloroethana 3,000
1,2-Dichloroethana 50
1,1-Dichloroethene 700
1,2-Dichloropropana 100
1,3-Dichloropropane 10
2,2-Dichloropropane
1,1-Dichloropropene
¢is-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene 80,000
Ethylene Dibromide 5.0
TFrichlorefluoromethane
2-Hexancne (MBK)
Hexachiorobuladiens 3,000
Isopropyibenzene
4-Methyl-2-pentanane 500
Methylene chlcride 100
Methyl-tert-Butyl ether 300
n-Butylbenzene
n-Propylbenzene
Naphtihalene 4,000
mé&p-Xylena 500,000
p-isopropyltoluene
o-Xylene 500,000
sec-Bulylbenzene .
Styrene 2,000
Tert-Butylbenzene
Tetrachloroethene 500
1,1,1,2-Tetrachloroethana 400
1,1,2,2-TeYrachloroethana 20
Toluene £0,000
1,2,3-Trichlorebenzene
1,2,4-Trichforcbenzerne 100,000
1,1,1-Trdchloreethane 30,000
1,1,2-Trichforoethane 300
Trichloroethene 400
,2,3-Trichloropropane
1,2,4-Trimethylbenzens
t,3,5-Trimsethyibanzene
Vinyl Chloride 300
1,4-Dioxane
Total Quantified Target VOCs 3.7 0 5.7 ]
Identified Non-Target Compeunds 0 2] 0
Dimethyt ether 48
Hexanal 5.6
Pentanal U
IJ = Not Detected
NA = Not Analyzed
JIANAN308YOId LF CSAFCSA EnvMon\05-08 Sediment VOC Dalal xdsx 8260-3af5

122712009 4:06 PM




TABLE &-7

Tighe & Bond, Inc.
Sediment VOC Data Summary
Old Amherst Landfill FCSA Siudy
EFA METHOD 5260 MCP Method 1 SED-8 (SW-8) SED-9 (SW-9)
Compound Cleanup Standards Brickyard Wellfield - Spring Gull Pond Inlet
(na/kg} 11/08i05 05123/08 11/08/05
Acetone 3,000 BIViR: i Ed}
Bromobenzens
Benzene 10,000
Bremechleromethane
Bromodichiorcmethane 100
Bromoform 100
Bromomethanes 10,000
2-Bulanone {(MEK) 300
Carbon tetrachloride 1,000
Chlorobenzene 8,000
Dibromochloromethane
Chloroetitane
Chloroform 100
Chloromethane
2-Chiorofeluene
4-Chiorotoluene
cls-1,2-Dichloreathene 2,000
trans-1,2-Dichlcroethene 4,000
Dibremomethane
1,2-Dibrome-3-chtorcpropane
1,2-Dichlorobenzene 100,000
1,3-Dichlorobenzena 100,000
1,4-Dichlorobenzene 2,000
1,1-Dichloroethane 3,000
1,2-Clchleroethane 50
1,1-Dichlorosthene 700
1,2-Dichloropropane 100
1,3-Dichioropropane 10
2,2-Dichloropropane
1.1-Dichloropropene
¢is-1,3-Dichloropropene
trans-f,3-Dichloropropena
Ethylbenzene 80,000
Ethylene Dibromide 5.0
Trichleraflucrometiane
2-Hexanone (MBK)
Hexachlerobutadiene 3,000
{sopropylbenzens
4-Methyl-2-pentanone 500
Methylene chiorde 100
Meathyl-tert-Butyt ether 300
n-Bulyibenzene
n-Propylbenzene
Naphthalene 4,000
mé&p-Xylene 500,000
p-Isopropyltoluene
o-Xylene 500,000
sec-Bulylbenzene
Styrene 2,000
Tert-Butylbenzene
Tebrachloroethene 500
1,1,1,2-Tetrachloroethane 400
1,1,2,2-Tetrachloroathana 20
Toluene 90,000
1,2,3-Trichiorobenzene
1,2,4-Trichlorobenzena - 100,000
1,1, 1-Trichloroethane 30,000
1,1,2-Trichloroethane 300
Trichloroethene 400
1,2,3-Trichleropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzens
Vinyt Chloride 300
1,4-Dioxane
Total Quantified Target VOCs 3 o] 0
Identified Nen-Target Compounds o 0
Dimethyt ether 3]
Hexanal 21
. Pentanal J
U = Not Detected
NA = Not Analyzed
SAAADICB\CIA LF CSAWFCSA EnvMon'05-08 Seciment YOG Datal xsx 8260 -4 of 5 1R112603 4:05 PM




TABLE 57
Sediment VOC Data Summary
Old Amherst Landfill FCSA Study

EPA METHOD 8260

MCP Method 1

SED-15 (SW-15)

Compound Cleanup Standards Wetland Seepage Area
{ng/ka} 05/23/08

Acelona 3,000
Bromobenzene
Benzene 10,600
Bromochioromethane
Bromodichleromethane 100
Bromoform 100
Bromomethana 10,000
2-Butanone (MEK) 300
Carhon tetrachloride 1,600
Chlorobenzena 8,000
Dibremachioromethane
Chlorosthane
Chloroform 100
Chloromethane
2-Chlerofoluzens
4-Chicrotoluane
cls-1,2-Dichloroethens 2,000
trans-1,2-Dichlorosthene 4,000
Dibromomethane
1,2-Dibromo-3-chleropropana
1,2-Dichlorobenzene 100,000
1,3-Dichiorcbenzens 100,000
1,4-Dichlorobenzena 2,000
1,1-Dichloroethane 3,000
1,2-Dichlorosthane 850
1,1-Dichlorosthena 700
1,2-Dickloroprepans 100
1,3-Dichloroprepans 10
2,2-Dichloroprepane
1,1-Dichforepropene
cis-1,3-Dichlorepropens
trans-1,3-Dichleropropens
Ethyibenzena 80,000
Ethylene Dibromide 5.0
Trchloroflucromethane
2-Hexanone {(MBK)
Hexachlorobutadiene 3,000
isopropylbenzene
4-Methyl-2-pentanons 500
Methylene chloride 100
Mathyl-tert-Butyl ether 300
n-Butylbenzene
n-Propyibenzene
Naphthalena 4,000
map-Xylene 500,000
p-lsopropyitoluens
o-Xylene 500,000
sec-Butylbenzena
Styrens 2,000
Tert-Butylbenzene
Tetrachlorcethene 500
1.1,1,2-Telrachloroethane 400 '
1,1,2,2-Tetrachloroethane 20
Toluene 50,000
1,2,3-Trichlorobanzene
1,2 4-Trichlorobenzena 100,000
1,1,1-Trichlorcethane 30,600
1,1,2-Trichloroethana 300
Trichloroethens 400
1,2,3-Trichloropropana
1,2,4-Trimathylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride 200
1,4-Dioxane
Total Quantified Target VOCs 0
Identified Non-Target Compeunds ]

Dimethyl ether
Hexanal
Pentanal

U = Not Detected
NA = Not Analyzed

FIMAG308\0Id LF CSAFCSA EnvMon'05-08 Sediment VOC Datatdsx
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Section 6
FCSA Baseline Risk Assessment

A qualitative risk assessment was performed to evaluate the potential risk to the human
health, public safety and the environment that may be posed by the Old Amherst Landfill
site and associated site impacts. The qualitative risk assessment was conducted following
MassDEP guidelines set forth in the LAC program document Landfill Technical Guidance
Manual, Revised May 1997.

The qualitative risk assessment involves a comprehensive evaluation of site data to
determine if substantial contamination or risk from contamination is present due to waste
disposal area impact. If the qualitative risk assessment indicates that further evaluation is
required to determine the level of risk the site presents to its surroundings or potential
human receptors, a quantitative risk assessment is undertaken,

The qualitative risk assessment process follows a four step evaluation process. The steps
include:

« Identification of potential human, public safety and environmental receptors that
may be impacted by contaminants released at the site.

"« Identification of type and extent of contaminants.

+ Identification of exposure pathways by which contaminants may reach potential
receptors and identification of exposure points.

« Qualitative evaluation of the current and potential future risk due to the site and
associated contaminants on human health, public safety and the environment.

The qualitative risk assessment will also identify specific site impacts that may require
evaluation in a Corrective Action Alternatives Analysis (CAAA) report.

6.1 Potential Receptors

A list of current and future potential receptors was developed for the qualitative risk
assessment based on ISA and CSA information. Potential receptors are those receptors
that could contact potentially contaminated media affected by contaminants released at the
waste disposal site, which at a typical landfill include waste materials, groundwater, surface
water, sediments and landfill gas emissions. Potential receptors to be evaluated in the
qualitative risk assessment include human receptors such as site workers and users,
private and public drinking water supplies (wells or surface water), residences and
abutters; public health sensitive receptors such as day care facilities, churches, schools,
nursing homes, hospitals and recreation areas; and environmental receptors such as
abutting wetland areas and downgradient surface waters, and aquatic and terrestrial
biota.

6.1.1 Human Receptors
Potential human receptors include site workers, trespassers and local residents.

Final Report - Old Amherst Landfill Comprehensive Site
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6.1.1.1 Site Workers & Public Access

Site workers from the Town DPW have limited potential to directly contact contaminated
media such as municipal solid waste type debris because the debris is covered by soil
cover. In addition, the landfill is closed and no longer in use. Site workers typically do
not conduct operations in the Old Amherst Landfill site. Site workers could potentially
be exposed to municipal solid waste type debris through maintenance work (i.e.
supplementing soil cover and general brush removal/mowing).

There is no regular public usage of the Old Amherst Landfill at this time.

6.1.1.2 Abutters & Nearby Residences

As reviewed in the ISA Report, the Old Amherst Landfill Disposal Area is primarily
surrounded by residential properties, town-owned land and the current/in-use Amherst
Lined Landfill. The land uses (or types) within the Site are residential properties,
commercial properties and forested and non-forested wetlands, as depicted in the
MassGIS Land Use Figure in Appendix A.

Descriptions of abutting properties surrounding the site are as follows:

¢« North: The Site is bound to the north by Belchertown Road (Route 9) and Old
Belchertown Road. The closed Amherst Lined Landfill is located across Belchertown
Road to the northeast. Residential properties are located across Belchertown Road
to the north.

» South: The Site is bound to the south by residential properties and Wildflower
Drive. The large residential development located south of the Site is identified as
Amherst Woods.

+ FEast: The Site is bound to the east by Pomeroy Pond, residential properties, Old
Belchertown Road and Larkspur Drive,

» West: The Site is bound tc the west by residential properties, Tanglewood Drive,
undeveloped forested land and a commercial property.

6.1.1.3 Public & Private Water Supply Wells

The area surrounding the site is mapped as a Potentially Productive Medium Yield
Aquifer (see Figure 2 Priority Resource Areas. Map). A MassDEP Approved Zone II
Wellhead Protection Area is located approximately 400 feet south and 2,000 feet east of
the site for the Amherst and Belchertown groundwater supply wells located in the
Lawrence Swamp basin to the south of the site (see Figure 2 Priority Resource Areas and
the FCSA August 2008 Groundwater Contour Plan in Appendix B). One Non-Community
Transient Public Water Supply well is located approximately 6,000 feet southeast of the
site.

There are no private residential water supply wells located downgradient of the Old
Amherst Landfill site. Municipal drinking water is supplied to these residences. The
closest private water supply well is located approximately 500 feet east of the site at
126 Old Beichertown Road and is upgradient of the site.

6.1.1.4 Trespassers

Direct access to the capped Old Amherst Landfill area is not limited. The area is not
fenced or secured to prevent direct access to the capped portion of the Site. Area
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residents use the capped Landfill area for recreational activities, such as; dog walking
and running. Freguency of trespasser activity is considered high.

6.1.1.5 Recreational Users of Downgradient Resource Areas

Recreational use of the wetlands adjacent to and downgradient of the site to the west is
expected to be limited. However, wetlands located west and northwest of the Site are
occasionally used for recreation, primarily hiking. More specifically, an elevated
boardwalk, as part of the KC Trail, transects the southern portion of the wetland (KC
Trall wetland) located between Hop Brook Drive and Old Farm Road. In addition, Guli
Pond, located west-northwest of the Old Amherst Landfill site is occasionally used for
fishing by area residents. Based on the current land uses described above, human
exposure to areas impacted by the site from abutters and nearby residences is
considered likely.

6.1.2 Public Health Sensitive Receptors

No schools are located within %2 mile of the Old Amherst Landfill. There are no
hospitals, nursing homes or preschool/daycare facilities located within ¥z mile of the site.
Given that no public health sensitive receptors are located within 2 mile of the Site,
these receptors are not considered to be affected by the site,

6.1.3 Environmental Receptors

" Potentially sensitive environmental receptors at and downgradient of the Old Amherst
Landfill site include: the surficial aquifer underlying the site, wetland areas surrounding
the site, and aquatic and terrestrial biota potentially exposed to contaminants associated
with the Site.

Multiple groundwater monitoring wells have been installed at the site and downgradient
of the site in the surficial, confined and bedrock aquifers for the landfill assessment. As
part of the CSA study, groundwater samples were collected from surficial aquifer,
confined aquifer and bedrock groundwater monitoring welis for laboratory analysis.
Additionally, surface water and sediment samples were also collected from areas that
are potentially impacted by the site for laboratory analysis. The CSA study indicates
that the water quality of the surficial and confined aquifers, and wetland areas
downgradient of the site may be impacted by landfill contaminants.

As shown on the MassGIS Priority Resource Areas Map (Figure 2}, the site is located
within a Potentially Productive Medium Yield Aquifer. The MassDEP Approved Welilhead
Protection Area (Zone II) for the Lawrence Swamp water supply wells is located
approximately 400 feet south and 2,000 feet east of the site. Protected and
Recreational Open Space is located approximately 1,500 feet west and approximately
2,000 feet northwest of the site. Natural Heritage & Endangered Species Program
(NHESP) designated areas of Rare Species and Rare Wildlife are located approximately
3,000 feet west, 2,250 feet northwest and 2,500 feet southwest of the site. NHESP
must be formally contacted in- order to identify listed spemes that may exist in the
vicinity of the site.

According to the Priority Resource Areas map, Areas of Critical Environmental Concern
(ACECs) are not located near the Site.
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6.2 Landfill "Contaminants of Concern (COCs)"

As part of the CSA qualitative risk assessment, landfill contaminants and concentrations
in various media are identified to evaluate potential impact to receptors, Landfill
“contaminants of concern” or COCs for groundwater, surface water, and sediment at the
site that may impact on-site or off-site receptors and the environment were previously
identified in Section 5.3.

6.2.1 Groundwéter

Groundwater COCs include the metals arsenic (As), iron (Fe) and manganese (Mn).
Arsenic (As) was detected at trace to low concentrations exceeding the MMCL of 0.010
mg/L. in groundwater downgradient of the landfill site. Iron (Fe) and manganese (Mn)
were detected at levels exceeding the SMCL of 0.3 mg/L and 0.05 mg/L, respectively,
for drinking water. However, the SMCLs for iron (Fe) and manganese (Mn) are not
health risk based guidelines but are aesthetic guidelines based on taste, color and
fixture staining. Groundwater COCs are summarized in Section 5.3 of this report.

6.2.2 Surface Water

Two rounds of sampling and analysis of surface water for the parameters outlined under
Massachusetts Solid Waste Regulations 310 CMR 19,132(1}h including landfill
contaminant indicator parameters, metals and volatile organic compounds (VOCs) were
performed for the CSA study in November 2005 and October 2008. Impacted surface
water was identified as part of the FCSA study. Laboratory analytical results identified
the metals iron (Fe) and lead (Pb) in surface water located downgradient of the site
above applicable AWQC Chronic Criteria guidelines. However, the lead (Pb) level was
less than the MMCL for drinking water and the iron (Fe) SMCL is based on aestheti

considerations such as taste, color and staining and is not a human health concern;
therefore human exposure to surface water is not considered a significant exposure
pathway. Trace levels of cyanide were identified at the KC Trail wetland area (SW-6)
and the SW-15 wetland area that exceeded applicable AQWC criteria but were less than
the MMCL of 0.2 mg/L; therefore trace concentrations cyanide in the surface water is not
considered a human heaith concern or significant exposure pathway. Surface water
COCs are summarized in Section 5.3 of this report.

6.2.3 Sediment

Two rounds of sampling and analysis of sediment for the parameters outlined under
Massachusetts Solid Waste Regulations 310 CMR 19,132(1)h, Including RCRA 8 metals
and volatile organic compounds (VOCs) were performed for the CSA study in November
2005 and October 2008. Impacted sediments were identified as an environmental
concern. Laboratory analytical results indicate that elevated concentrations of arsenic
(As) and cadmium (Cd) are distributed in wetland sediments between Hop Brook Drive
and Old Farm Road, arsenic (As) in sediments at the inlet of Gull Pond, and mercury
(Hg) at the SW-15 wetland area at concentrations above MassDEP Sediment Screening
Criteria guidelines. An elevated boardwalk transects the wetland between Hop Brook
Drive and Old Farm Road that is used for hiking by local residents. Wetland and pond
sediments are considered accessible to area residents. Arsenic (As), cadmium (Cd) and
mercury {Hg) are considered landfili COCs for sediment at respective locations.
Sediment COCs are summarized in Section 5.3,

6.2.4 Soil Gas -~ Landfill Site

Two rounds of soil gas monitoring of gas monitoring wells and existing soil gas points for
percent methane, percent oxygen and hydrogen sulfide gas was performed for the CSA
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study in 2005 and 2008. Landfill gases were below threshold levels in the soil air at site
property boundaries. However, these gases have the potential to impact abutting
properties at some future time through off-site migration in soils abutting the waste
disposal areas on-site.

6.3 Exposure Pathways

Potential exposure pathways identified for contaminants released at the site are through
contact with impacted groundwater, surface water or sediments. An exposure pathway
is the means by which a receptor is exposed to the contaminant, such as drinking
contaminated groundwater, recreational contact with surface water, or direct contact
with contaminated sediments.

Exposure pathways for each of the media are identified and evaluated as follows.

6.3.1 Groundwater

Groundwater is typically the primary transport media for landfill contaminants found off-
site in groundwater, surface water and sediments. Contaminants released to the
groundwater through the leaching of contaminants from buried waste materials or
discharge of leachate seepage areas to the groundwater may be transported off-site by
groundwater flow and be discharged to downgradient wetlands or surface water where
- contaminants impact surface water quality, wetland soils or aquatic sediment quality.
Contaminant Impacts to surface water quality and aguatic sediments may also affect
local biota exposed to contaminated media.

The groundwater exposure pathway is the aquifer underlying the site. Groundwater
exposure pathways for the surficial and confined aquifers include contaminant transport
and discharge to local wetlands and surface waters where wetland soils, surface water
quality and aquatic sediments may be impacted. Assessment of potential groundwater
contaminant transport and discharge was accomplished by the sampling and evaluation
of groundwater, surface water and sediments conducted as part of the CSA study‘,

Direct exposure to contaminated groundwater in the surficial and confined aquifers is not
considered an exposure pathway. No private or public water supply wells with the
potential to be impacted by landfill contaminants are located downgradient of the
landfill. Limited exposure to site workers during periodic sampling at monitoring wells is
not a significant exposure concern as these workers are trained to minimize exposure.

6.3.2 Surface Water

Direct human exposure to surface water is limited to occasiona! activities such as hiking,
fishing or other recreational activities associated with the KC Trail wetland and elevated
boardwalk, and Gull Pond. As described in Section 6.2.2 of this report, surface water
metals concentrations were less than MMCL, ORSG and SMCL guidelines. Few landfill
COCs were identified in surface water, limited to lead (Pb) and cyanide at the SW-15
wetland area and cyanide at the KC Trail wetland. Therefore, human exposure to
surface water is not considered a significant exposure pathway.

Surface water is an environmental exposure pathway.
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6.3.3 Sediment

Direct human exposure to sediments located in the KC Trail wetland and at the inlet to
Gull Pond (SW-1 station) is limited to occasional activities such as hiking, fishing or
other recreational activities. As described in section 6.2.3 of this report, the metals
arsenic (As), cadmium (Cd) and mercury (Hg) were identified in some of the sediments
at concentrations exceeding MassDEP Sediment Screening Criteria guidelines. These
sediments are considered accessible and a potential human health exposure pathway.

6.3.4 Soil Gas - Landfill Site

Off-site subsurface migration of {andfill gases at the perimeter of the site is considered
an exposure pathway where landfill gases could impact the air space of a residential
dwelling and subsurface utility such as a drainage line or catch basin and resuit in either
a combustible condition due to high methane, a hazardous atmosphere due to low
oxygen levels or be impacted by trace gases such as hydrogen sulfide that may be
present in the [andfill gas.

6.3.5 Buried Solid Wastes

The waste disposal area at the Old Amherst Landfill is covered with at least two feet of
soil cover and is not considered accessible to the surface environment. Therefore,
human or environmental exposure to buried solid waste is not considered a significant
~ exposure pathway.

6.4 Qualitative Evaluation of Site Risk

The qualitative risk assessment for the Old Amherst Landfill site identified five potential
exposure pathways for human health, public safety and environmental impact:

1) Groundwater exposure pathways are limited to downgradient groundwater discharge
areas for the aquifer underlying the site. These exposure pathways include
contaminant transport and discharge to downgradient wetlands and surface waters.
Potential risks associated with groundwater discharge to these areas are evaluated
through the assessment of surface water and sediment data collected as part of the
CSA study. Given the absence of private or public supply welis in the vicinity of the
site with the potential to be impacted, direct exposure to contaminated groundwater
in the surficial, confined, or bedrock aquifer is not identified as a potential exposure
pathway.

2) Potential surface water exposure pathways are limited. Although the discharge of
contaminated groundwater from the surficial aquifer to downgradient surface waters
is a contaminant transport pathway, environmental monitoring of surface waters in
streams, ponds and wetlands downgradient and adjacent to the site indicate that
there are few significant water quality impacts to surface water attributable to the
site at concentrations less than drinking water standards or guidelines.

3) Analytical results from sediment samples coliected from the KC Trail wetland (As and
Cd) located between Hop Brook Drive and Old Farm Road, from the inlet of Gull Pond
(As) and from the SW-15 wetland area (Hg) indicate that a potential human
exposure pathway to impacted sediments exists. The KC Trail wetland and the Gull
Pond inlet were separately evaluated by a limited quantitative risk assessment
summarized in Section 6.5 and provided in Appendix J.
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The SW-15 wetland area is a forested wetland not readily accessible to the general
public and therefore was not considered a significant human health or public safely
exposure risk. No additional assessment or evaluation is recommended for this area.

4) In addition, sediment the KC Trail wetland (As and Cd), the inlet of Gull Pond (As)
and the SW-15 wetland area (Hg) are also considered contaminant exposure
pathways for environmental receptors, specifically to local terrestrial and aquatic
biota. A summary evaluation of the potential exposure risk from impacted sediments
to the environment (terrestrial and aquatic biota) is based on the following criteria:

KC Trail Wetland: Arsenic {As) and cadmium (Cd)} were detected at concentrations
exceeding the MassDEP Screening Criteria of 33 mg/kg and 5.0 mg/kg, respectively.
Concentrations were highest in the central portion of the wetland and less than
MassDEP threshold levels along the edges of the wetland. Iron (Fe) levels exceeded
Ontario Guidelines for “Severe Effect Levels” (SELs) for iron (Fe) of 40,000 mg/kg in
four of four samples. The Ontario SEL is defined as the concentration that would be
detrimental to the majority of benthic species.

Gull Pond Inlet: Arsenic (As) was detected at concentrations exceeding the
MassDEP Screening Criteria of 33 mg/kg in four of six samples. Iron (Fe)
concentrations in two of two samples exceeded the Ontario Guideline SEL for iron
{Fe) of 40,000 mg/kg.

SW-15 Wetland: Mercury (Hg) was detected in four of four samples at
concentrations exceeding MassDEP Screening Criteria of 0.18 mg/kg.

5) Off-site subsurface migration of landfill gases in the soil air represents a human
health and public safety risk.

6.5 Quantitative Risk Assessment for Sediment
Exposure

The results of the Qualitative Risk Evaluation indicate that COCs identified in sediments
at the KC Trail wetland and from the inlet of Gull Pond exceeded MassDEP Sediment
Screening Criteria for the metals arsenic (As) and cadmium (Cd) at the KC Trail wetland
(SED-6 series, SED-14 and SED-16) and for arsenic (As) at the inlet te Gull Pond (SED-
1). Because the KC Trail wetland area and Gull Pond inlet are considered accessible to
area residents, a site-specific quantitative risk assessment was required by the MassDEP
and performed by KERA Environmental, LLC (KERA) of Worthington, Massachusetts to
further evaluate site impacts. The quantitative risk assessment was conducted in
compliance with Massachusetts Contingency Plan (MCP, 310 CMR 40.0000) Method 3
Risk Characterization as it applies to landfills. A copy of the KERA Quantitative Risk
Assessment is provided in Appendix J to this report.

6.5.1 Inlet to Gull Pond - SW-1 Wetland Area

Resuits of the focused site-specific quantitative risk assessment indicate that a condition
of No Significant Risk to human health exists for fall victims.and neighborhood children
who engage in recreational activities or trespassing at the Gull Pond inlet station.
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6.5.2 KC Trail Wetland Area

Results of the focused site-specific quantitative risk assessment indicate that a condition
of No Significant Risk to human health exists for fall victims and neighborhood children
who engage in recreational or trespassing activities within the KC Trail wetland area
located between Hop Brook Drive and Old Farm Road.
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